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ABSTRACT

Several researchers have concentrated on the triplet operation in algebraic structures in
recent years. The primary purpose of this article is to represent a characterisation of fuzzy
ideal and anti-fuzzy ideal in regular T'-ternary semigroups by using some preliminary
concepts and basic results of T'-ternary semigroups.
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Abstract in Bengali
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1. Introduction

After the establishment of fuzzy subsets by Zadeh, multiple researchers explored the
abstraction of the idea of fuzzy sets. Choudhury, Khare and Chakraborty reviewed a fuzzy
subgroups and fuzzy Homomorphisms. The analysis of fuzzy semigroups has been started
by Kurki. A logical demonstration of fuzzy semigroups communicated by Mordeson et al
in 1990. The creation of T" in algebras was launched by Nobusawa in the past year 1964 as
a abstraction of the rings and review in more detail of I'- rings. Rao commenced the
concept of I'— semirings as an abstraction of I'— rings in the past year 1995. Biswas
presented the hypothesis of anti fuzzy sub-groups of groups. Hong and Joun revised Biswas
principles and implemented it to BCK —algebras. Dar and Akram described anti fuzzy left-
hand side h-ideals of hemi-rings. The origin of anti-fuzzy ideals of semi-groups was
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launched by Nawaz, Jeong, and Shabir, and they determined anti-fuzzy prime ideals in a
BCK-algebraic system.

This article encloses the results relevant to anti fuzzy left hand side, middle lateral
side , right hand side ideals, antie fuzzy quasi ideals and antie fuzzy bi-ideals in regular T’
- ternary semi-groups.

2. Basic preliminaries
Definition 2.1. A nonempty set T be stated as a ternary semigroup when there is one
ternary operator *:T xI'xT xI'xT —T describe by

(X, &, Xy, B, X3) > X, oo X, 0 foX, holds the below condition

(X oaoX,0foX)oyoX, 000X =
Xl*a*(XZ*ﬂ*XS*y*X4)*5*XS:Xl*a*XZ*IB*(X3*7/*X4*§*X5) for any
X, Xy, X5, X, Xs €T, B,y,0€l.

Definition 2.2. A T" - ternary semigroups T is stated as regular if for every a € T , there
exist p,qeT suchthat a =aopfayqoa foranya,f,y,0 €l.

Definition 2.3. An fuzzy sub-set « in a I' - ternary semigroups T is stated as an anti-
fuzzy left —hand side (right-hand side or middle lateral side) ideals in T if
w(paqpr) < w(r) (w(paapr) < w(p) O w(pagpr) <w(q)) for all
p.q,reT and o, BeT.

Definition 2.4. An fuzzy-subset « in a I'- ternary semigroups T is stated as an
antifuzzy ideal in T while it is anti-fuzzy left side, right side and middle lateral side
ideas of T.

Example: Consider T as a collection of non-positive integers unless zero and I" is the
collection of non-positive even integers unless zero. Then T isclearly a I' - ternary
semigroup where xayfz represents the usual multiplication of integers x, vy, z, a, S

with X, y,Z,eT and «,f €I". Suppose w is afuzzy subsetto T , and « is yield as

05 if a=-1
follows: w(a)=40.3 if a=-2
0.1 if a<-2

Then o is an anti fuzzy ideal of T .

Definition 2.5. A fuzzy sub semi-groups « of al” - ternary semi-group T is called as an
anti fuzzy bi-ideals of T while

wo(MmanBpqor) <{o(m) v w(p) v o(r)} for all mn p,greT
and a,p,y,oel.
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Example: Forall a,b [0, 1], let T =[0,a] and I' =[0, b], trivially T isa
I - ternary semi-groups under ordinary multiplication. Further the fuzzy set f
0.1 if xeQ

T — [0, 1] given by w(X) = {O 5 if xeO is a antifuzzy bi —ideals of T .

Definition 2.6. A fuzzy sub-set «» ina I -ternary semi-groups T stated as an antifuzzy
quasi ideal of T while it holds the following

(@) <max{(wo y° x)(@), (xcwe x)(@), (x°x°w)(@)}
and w(a) < max{(wo y° x)(@), (x° yowo yo x)(@), (x°x°w)(a)}.

Definition 2.7. If @, , @, and «, is fuzzy sub-sets for a I'- ternary semi-groups T.
Then an anti fuzzy multiplication @, o @, o w; is defined by
A {oy(a)ve, (b)vas(c)}

x=aabpc
(@, 0w, 0 @;)(X) = { 0  Otherwise

Definition 2.8. If « isa fuzzy sub-sets in a I' - ternary semi-groups. Then we defined
aset L{o,t]={aeT :w(a) <t} statedasa anti levels cutsetof f .

Definition 2.9. A fuzzy sub-set ¢ to a I' - ternary semi-groups T stated as idempotent
while woweocw=w.

Result 2.10. Consider T asa I - ternary semi-groups and ¢ =B < T, then B is a bi-
ideal to T as long as the characteristic mapping x5 of B isan fuzzy bi-idealto T .

Result 2.11. Consider T asa I - ternary semi-groupand A,B < T areany I - ternary
sub semi-groups. Then

(i) AcB ifandonlyif C, cC,

(i) CpoToCqoToCq=Currrgrrs

(iii) CA OCB °Cc :CAFBFC

3. Result and discussion

The results presented in this section expose several important aspects of semigroup theory.
The characterization of regular semigroups through anti fuzzy ideals demonstrates the
power of these one to one correspondence relations in understanding the internal structure
of semigroups.

Theorem 3.1. A fuzzy subset @ of a I" - ternary semi-group T is an anti fuzzy lateral side
ideal of T if and only if f L[®,t] # ¢ is an anti fuzzy lateral side ideal of T .
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Proof: Suppose that @ is a an anti fuzzy lateral side ideals of a I" - ternary semi-groups
T.

Let a€ L[w,t]. Then w(a) <t.

But @ is anti fuzzy lateral side ideal of T, we get forany t<[0,1], p,qeT and
a,pel’, o(paafay) < a(a)

= w(paafq)<w(a) <t

= w(paapq) <t

= paapfqellw:t]

Therefore L[w,t] is an anti fuzzy lateral side ideal of T .

Conversely, assume that L[@,t]# ¢ is an anti fuzzy lateral side ideal of T for all
t [0,1].

Because L[w,t]# ¢, implies there is a member ael[wt] such as
o(paafq)>w(@) p,qeT ,and a,fel.

For chaise t<[0,1] suchas @(paafq) >t > w(a), then a € L[w,1].

But paasq ¢ L[w : t], Which is a contradiction.

Thus w(paaf q) < w(a).

Therefore @ is an anti fuzzy side lateral side ideals of T .

Theorem 3.2. A non- empty sub set A of a I'-ternary semi-groups T is a lateral side

t, if aeT-A
ideal of T as long as the fuzzy subset @ of T defining as Cz)(a) :{ r, if aeA is

an anti fuzzy lateral side ideals of T, where t,r €[0,1] suchas t>r.

Proof: Suppose A is a lateral side ideal of T andlet a, p,qeT.
If @ in A then paafqe Aimpliesthat o(paafq)=w(@)=r
If aisnotin A then w(a) =t > w(paaBq) = o(paasq) < w(a)

Hence w is an anti fuzzy lateral sideideal of T .
Conversely suppose that @ is an anti fuzzy lateral side ideals of T .

Ifac A and p,qeT .Then w(peafq) <w(@)=r = w(paafq) <r
Thus (peaffq) e A = TIrAI'T <= A.
Hence A isa lateral side ideal of T .

Theorem 3.3. A fuzzy non-empti sub sets @ of a I - ternary semi-groups T is an anti
fuzzy lateral side ideals of T if and only if Aoc@wo A < f,where A is fuzzy subset of

T suchasA(a)=0, forall aeT.

Proof: Suppose @ is an anti fuzzy lateral side ideal of a I’ - ternary semi-groups T and
peT suchas p=uaafVv.Then
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(Aewod)(p)= A {AWU)va(@)vA(V)}
A {0vw(a)v (O}
p=ucav

A {o(a)}

p=Ucaf

R CCECED)

= o(p)
(Ao wo)(p) = (p)
AocwodADw
Suppose p #UaafV then we have (Ao wo A)(p) =1> w(p)
Thus AcwodlDw
In other hand suppose that Ac@weo A D@
Choose U,a,veT. Wehave @o(uaafv)<(Aowo A)(ucapV)

- ua@ﬂ//=\p7)05q{/1( P)v o) v @)}

={A(u) v o(a) v A(v)}
={0v w(a)v 0}
= w(a)

o(xaafy) < w(a)

Therefore @ is a antifuzzy middle lateral side ideal of T .

\%

Theorem 3.4. An fuzzy sub-sets @ to aregular I" - ternary semi-groups T is aantifuzzy
left hand side and right hand side ideal of T as long as it is an anti fuzzy middle lateral
side ideal of T .

Proof: Assume that T isaregular I"-ternary semi-groups and let @ be an anti
fuzzy left hand side and right hand side ideals of T. Then @(pagpr)<o(p) and

o(pegpfr)< f(r) forall x,z,yeT and a,fel.
To show that @ is anti fuzzy middle lateral side ideals of T .
Consider wo(paapfr) = o(pa(acufayvoa) Q)
= o(poaa(upangdafa))
< o(upayvdafa)
= w(upayvo(acapacafa)pq)
= o((upay v)o(acapa)a(afapa))
= w(apapy)
<w(a)
w(paafq) < w(a)
Thus @ is an antifuzzy middle lateral side ideals of T .

37



U. Nagi Reddy, P Prathappa Reddy and G.Shobhalatha

In other words suppose that @ is a anti fuzzy middle lateral side ideals of T . Then
o(paapfq)<w(a) forall a,p,qeT and a,fel.
Suppose a,b,ceT . But T isaregular.

Consider w(paaf) = o((pauapBVvyp)das )
=aw(pa(uappv)ypsapq)
< w(Uapp)
<o(p)

o(paapq) < o(p)
Therefore @ is an anti fuzzy left ideal of T.
Again - w(paafa) = o paaa(qp uydpg))
= w((poaa q)B(uysv)La)
<o(Uagqpv)
< (q)
w(paafq) < w(a).

Therefore @ is an anti - fuzzy left ideal of T.

Theorem 3.5. All anti-fuzzy two sided ideals to a regular I' - ternary semi-groups T are
the idempotents.

Proof: Let us assume that T is aregular I"- ternary semigroup and let us that @ is a
anti-fuzzy left side and right side ideals to T. Then @(pagpfr)<w(r) and

o(paqpfr)<w(p) forall p,q,reT and ¢, f el
To claim that @ is aidempotent. i.e., wocwocw=w.
Consider (@0 @0 ®)(a) = .:':;a Ao(a) v o pPayg) v o(a)}
a=acpaygéa
= a  Aoa) v aoacaapPayg) v o(a)}
g ea

a=acpfa

= A Aola)v olacacppPargdasa) v aXa)}

a=aopBawgda

= z;a Aola) v e(ac(aapPaygda)éa) v a(a)}
a=acppaigia

= e ?_M{m(a) v eaaada) v ala)}

= A Ao(a)v o((acada)aafa) v oa)}
a=aopfangéa

= » Ao(a) v olacadacada) v ea)}

a=aopfaigia

= A A{o(a)yvola)vaoa)}

a=acpBagsa
= ca)
(@0 w0 o)a) =z ala)

= womomD @ (n
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Again (wowo w)(a) = /\ {a)(a) v a(ppfan) v o(a)}
= {a)(a) v w(pfacafan) v o@)}k

a= aapﬂa}qéa

= {o(a) v o((pfaca) fay) v o(a)}

aaapﬂa o)

< {o(2) v o((ppan) v o(a)}

aaapﬂa B

< {o(a) v o((a) v w(a)}

a= aapﬂamﬁa
= o(a)
(wowow)(a) <w(a)
S WoWeoWZ @ (2)
From (1) and (2), > wowow=w
Hence w is an idempotent.

Theorem 3.6. All anti-fuzzy middle lateral side ideals to a regualar I" - ternary semi-groups
T are idempotents.

Proof: Consider T as a regular I"- ternary semi-groups and let us assume @ as a
antifuzzy middle lateral side idealsto T. Then @(pagpfr)<w(q) forall p,q,reT
and a,fel.

To claime that @ is a idempotent. Thatis wowow=w
Since each anti-fuzzy middle lateral side ideal to T is both anti fuzzy left side and
right side ideal of T .Then wowow D> w 1)

Now consider (v wo w)(a) = . /\ {a)(a) va(ppan) v w(@)}

< {a)(a) vw@)vw@)}
a= aapﬁayy
- lo@r-o@
(wowow)(a) <w(a)
S wowow @ )

From (1) and (2), we get
WowWow=®
Hence w is an idempotent.

Theorem 3.7. If @, and @, are arbitray two antifuzzy middle lateral side idealstoa I'

- ternary semigroups T . Then @, U @, will be also a antifuzzy middle lateral side ideal
inT.

Proof: Let @, and ®, be any two anti fuzzy lateral side ideals of a I" - ternary semigroup

T . Then @ (paafa)<w(a) and w,(paapd) <w,(a) forall a,p,qeT and
a,pel.
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Consider (o, w w,)(peafq) = o, (poafq) v o, (paasq)
<w(a)vow,(a)
= (o, © @;)(a)
(0, L @,)(paapq) < (o, © @,)(a)
Hence @, U w, is a antifuzzy lateral side idealsto T .

4. Conclusions

We have investigated the thought of Antifuzzy ideals to a regular T" . ternary semigroup
and analyzed their properties. We characterize the Anti-fuzzy ideals in I' (Gamam)-
ternary semigroup with respect to regular property and observed their applications
in multiple criteria decision making as well as the essential fuzziness in human judgment
and preference. In continuous of this paper we propose to study the solution of multi-
criteria decision-making problem based on anti fuzzy ideals over Ternary algebras.
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